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ABSTRACT 

The Mathematics Skill Test (HAST) is a test designed 
to show a student's 10-skill profile of mathematics competencies 
deemed necessary for success in high school chenistry« It was 
administered in May to tenth-grade students at two schools^ On the 
basis of the results, students were enrolled for advanced or regular 
chemistry, or were advised to take remedial math, or were advised not 
to take chemistry at all. In addition, specific skill deficiencies 
were used to individualize each stu<^ent»s work in chemistry* 
Correlations with other achievement measures are reported as well as 
a general evaluation of HAST*s success as a rostering instrument* 
(Author/LS) J 
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'^'hc Mathematics Skill Tus t: . MAST as Rosterlng 
and Diagnostic Tools 1 

back(;rouni) 

Tlie Mathematics Skill Test (MST) is a 60-Ltem, ^G-minute power test 
designed to show a student's basic competence in 10 matheinatics skills 
needed to succeed in high sctiool chemistry.^- In 1970, MAST proved to be 
a reliable criterLoa reference £or high school studcnt^s of chemistry in 
the Philadelphia Public schools (r^.967, K-R#20.; correlation with 1969 
ACS-NSTA High School Cheuils try Test .8). ITius the questions arose: Could 
MAST be useful in defining the math skills of a studen!: prior to the student's 
enrollment in chemistry? Could hiAST be a useful rosterlng tool for chem- 
istry euro 11 men t? 

In September, 1970 in a Philadelphia inner city high school 75 students 
rostered in three sections of 1st year high school chemistry took MAST; 
the purpose: To give a lO-skill profile-* of math con^.peteiice (See Table l)for each of 
these students. Tha chemistry teach.ers thus hoped tc .anticipate remediation 
needs prior to math difficulties but lack of funds for math tutoring and 
rescheduling of teachers time eliminated the planned remediation work during 
the ensuing academic year. The ASC-NSTA iiij^ h School Chemistry Test (1969) 
was used to evaluate tlie chemistry achievement in Juno, 1971, 8 months after 
^4AST testing. A slgrAfic^v.t correlation of performance, was shown between 

^-This investigation was funded by t]ve Spencer Foundation, 

^R. T, Denny, '*The :iathematics Skill Test (MAST) for Cliemistry/' Journal 
o f Chemistry Education , December, 1971» p. ; see also SM/\C, Science and 
Math Education Infor-.:atiun Pxeport , 1971, p- 196. 

-ibid, p. 
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the math co:apeteoce as measured by T'lAST and the chemistxy competrence as 
measured by the AC^ tef^t.^ (r - .38; where .01 level of significance « 
.217). MAST was shown to be a useful tool for predicting chemistry 
success , althougli achievement on both MAST ana AGS tG«ts were low. 

The purposes, then. of this research were: 1. to anaiy:^.e the math 
skill competence of a diversified student population prior to chemistry 
enrollment and 2. to relate these competences to chemistry success. 

PROCEDURE 

In April, 1972, further investigation was initiated \ijith two high 
schools, one in Nash villa, Tennessee (designated Group A) and one in a 
suburban Boston area (designated Group B) . Both schools offered 1st year 
chei?.istry in 11th grade, and wished to use MAST perforirance as diagnostic 
and rostering tools. Group A consisted of 105 lOtli graders predominantly 
middle class, rr.ean age of 16; 2% l^lack, 98% white; 1/3 girls and2/3 boys; 
v7ho attended a 4-year high school in Nashville, Tennessee with an overall 
student population of 1150. Group B consisted of: 241 10th grade students, 
predominantly upper middle class, mean ige of 16; 1% black, 99% white; 1/3 
;?;irls, 2/3 boys; attov.iiu, a 3~year comprehensive? ii-y- 7.chool in a suburban 
Boston area, x^ith a total enrollment of 585. 

Itwas agreed thnt MAS'!^ would be given in May, 1972 to all 10th graders who were 
eligible for the 11th grade chemistry. The I^iAST scores would be used to 
establish who could take chemistry in Fall, 1972, and r-jhat ::-ections would 
be. appropriate for what students. 

^•R. T- Denny. '^Questions About Inner City Clu'imis try , School Science 
and Mathematics , April, 1973. 



TABLK .1 

rndividual Student MAST Score 
Sample Student MAST Result 

Sinit!i, 3, 

MA.ST'J\.Im1 cIl l.cvcl II LontIIII 

62.7.*) li 7.'i 2S.;,(i 10. .V) 

mux. score CO. 00 K. /O .Ti.GO M .00 

Skill if'l Sl:ilir2 ^kill .-kP.l Skill ;V> 
41,25 7.00 3. v.. JS.'JO 20,7.:> 
max.scoro. 10.00 R.OO G.OO 23.0.' 2'^J\0 

Skill f'O Skill »=7 ?4:ill /:S .Skill 10 Skill Oi) 
1.7.7.5 .^.00 .3.00 0.."jO -l.V::. 
inax.S(WC JS.OO G.OO ' 6.00 9.00 7,00 



As seen in Table 2, Group A frrom Nashville (n = 105) achieved a mean 
score of 26.4, standard deviation of 9.25 and test reliability of .870, 
Group B, (n = 241), near ^'^or^ton, produced a mean score of 39.63, standard 
deviation of 10.19, and tei=;t reliability of .918. The scores indicated 
a range of achieverrent confirming the heterogeneity of pupils. 

Teachers iu both pchrnls grouped their higher scoring -students In 
advanced or accelerated chemistry, the average and below students iu gen- 
eral chemistry vlLl. varying degrees of math emphasis, and planned math 
remediation sessionjs for the balow-average group. Certain lov; achievers 
in MAST v/6re advised not to take chemistry.^ 

In May, 1973, one year after taking MAST, the same students were rated 
on their chemistry s5ucco9S, in two different ways. Teachers in the Nashville 
high school felt that tii*^ goals of the different chemistry sections varied 
to the point that one objective standardized chemistry test was inappropriate 
for evaluating all the students. MAST scores were thus correlated with 
grades given by the chemistry teacher (Refer to Table 3). In evaluating 



-'A point of information: Certain students had achieved beloiv one stan-* 
dard deviation from the mean of their group and v/ere advised not to take 
chemistry but they insisted they wanted the course. These students: encountered 
difficulty and dropped out during the year, or failed the course. 
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TABLE 2 



Distribution of Scores on 
Mathematics Skill Test> MAST 



Spring, 1972 



Group A 

Nashville, Tenn- High School 



Group B 

A suburban Boston, Mass. High School 
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TABLH 3 



Correlation 
of 

The MaMiematlcs Skill Test (MAST) 
and 

High School Chemistry Grades 



N - 46 



Grades MAST total score 



1st Semester , 309* 

Final Grade .356* 

* df 45, significance for ,05 level « -288 

Note: Of the 105 who took I-IAST in Spring, 1972 46 
took chemistry in September, 1973, 
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Group B, the teachers agreed that the 1969 ACS-NSTA li lfth School Chemistry 
Test was an adequate evalUfittou mechanism for their chomlstry courses* 
The ACS and MAST sc^rpp [:'^r<>rated the correlatior,.i Gluy.:n In Table 4. 

RESULTS AND CONCLUSIONS 

Group A students from Nashville, Tennessee with MAST scores ranging 
from 1 to A2, and a stan^^nr-^l deviation of 9,25 about a ::.ean of 26.4, dem- 
onstrated a lower avo^npo 7>erf ormanco and less of a hct:erogeneity of studert 
perforiTiance than Gr^-.tp . Of the 105 students '.:ho took MAST in Spring, 
1972, 50 entered a cherristry course. 46 finished the course, MAST scores 
were used by the teachrars of Group A for roaterliig: the students scoring 
above 30 (maximum score " C^O) could go into advanced chemistry using CHEM 
St'jdy. Students scor^'n;;^ h!?tween 19 and 30 were dlvi-Jcd into two secticmr- 
of general chemistry us'nc <!] hemis try : An Investigative Approach (Cotton 
and Lynch, 1970). The students from the advanced section took the College 
Board Achievement Test in Chemistry and scored v.'ell, giving a mean above 
650. The students scoring 17 or below were advised not to take chemistry. 
Of these, 8 took ch.p.rM' try ; foui" failed the course and fcur dropped the 
course before May, 197 Math remediation was voluntary, with specific 
materials made avail;^ble upon student request, plus a IQ-minute daily review 
of math skills for the f^'rpt 3 weeks of the teri::i. 

Group B, consi'.;*:\r.g of 241 students from an :irca outside Boston, scored 
bet\'7een 3 and 59, producing;: a standard deviation cf 10.19 around the mean 
of 39.63, indicating a ^rc^p.ter diversification of students than Group A.. Of 
these 241 students, IS? finished a chemistry course ir. June, 1973- Three 
types of chemistry programs were offered to these studaats: A.ccelerated 
chemistry ( Foundations of Chemistr y Toonand Ellis, 1953), quantitative 
chemistry (CHEM STudy) , qualitative 

ERIC 
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TABLE A 



N =» 188 



MAST 
SCORES 



Group B Correlation 
of 

Tlie Mathematics Skill Test (MAST) 
with 

1969 ACS-NSTA High School Chemistry Test 



1969 ACS-NSTA High School Qiemistry Tqs^ : Scores 
Raw Percentile 



Total 

Level 1^ 
2b 

3C 

Skill 1 
Computation 

Skill 2 
Parentheses 

Skill 3 
Signed numbers 

Skill 4 
Fractions 

Skill 5 
Decimals 

Skill 6 
Percent 

Skill 7 
Exponents 

Skill 8 
Equations 

Skill 9 
Ratio and Prop. 

Skill 10 
Graphs 



.731* 

.586* 
.694* 
.658* 

.725* 



,562* 



,550* 



,700* 



,697* 



,695* 



,587* 



,524* 



,637* 



,392* 



.728* 

.577* 
.691* 
.658* 

.718* 



,577* 



,550* 



,700* 



,690* 



.694* 



584* 



.521* 



,641* 



,395* 



ERIC 



df , significance far ,01 level 
^Level 1 items use one math skill nonverbally . 
^Level 2 items use 2 or more math skills nonverbally. 
^Level 3 items are simple verbal problems. 



.244 
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chemistry (Mo dern Chemis try , Dull and Metcalfe, 1970 •) Accelerated chem- 
istry and quantitative chemistry restoring included s idents above the 
mean of 39.6, on MA^T, yh^re niaxlmuni score post-iMc va^ 60. Students scoring 
between 30 and 39 woie i'roe to elect either of the other two courses, quantita- 
tive or qualitative. Usinr; the MAST scores of the 36 students scoring below 
30 on MAST, 12 were adviiicn' not to take chemistry, but 9 did. Three of 
the^je dropped out durinc^ the academic year; 3 failed the first semester 
and received D's as ^ finnT grade; 2 failed the course. MAST Test results 
x^ere also used to idontify '^t- dents with potential problems in certain math 
skills. MAST performance ^^-^s discussed with these students and tutoring 
sessions were set up, vjlth attendance voluntary. Both teachers and students 
felt these remedial i?eetlngs v;ere helpful and that MAST proved of value 
as a diagnostic tool. 

In examining the. vn Ivies obtained from comparing MAST and grades in 
Group A and MAST ~ ACS correlations for Group B, two distinct areas are 
significant: 

1» Despite the r^ap r>f one year between math and 'science eval-- 

uatious and t:he math skill remediation given to some students 
MAST is an effective predictor of chemistry achievement; and 

2, MAST can provide r.n objective math skill performance profile 
which the teacbo.r and the student can use to individualize 
the chemistry pro-;ram for the student. 

As seen in Table the correlations obtair^ad in comparing ACS raw 
scores or ACS percent J leti v^ith MAST achievement are all consistently high, 
ranging between .73 and .52, with the exception of one MAST subscore, 
graphing. Tlie .39 correlation obtained between MA,!?.T graphing skill and 
ACS is significant hi.-t .il-r-^r? informative. It iivii^llos tliat graphing techniques 
vzere taught more frequently during the year, than the other skills, in con- 
junction with the chem'ctry course. 
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In comparing the correlations between Groups A and B, please note that 
these are not interval values (eg.. 17 is not half as good as ,34). Certain 
points of inspection cm 17 rove useful, however: 

1. One can eypoct r higher value of corrt^lation in comparing 
scores of two objective test measures; 

2. if in your judgment as a teacher the ACS-NSTA High School 
Chemistry To^n ^e^sures the goals of your chor.istry course, 
then MAST, in excellent predictor of ^tcdert success and 
indicates t?iose v;ho need math remediation; 

3. one would expoct lower values of correlation in comparing 
scores of MAST objective tests with subjective grades, 
since grado<^ Include a teacher evaluation of ail the stu- 
dent behaviors during the chemistry course; and 

4. where one ohjectiva test does not serve to evaluate the 
goals of all tlie students enrolled in chemiotr}' for the 
year, MAST is a .significant predictor of tho^c who will 
succeed and of those who will need math remediation. 

In conclusion, a fo.w comments from the teachers and students can be 

of value: 

The students e^^joyed taking the MAST test: "It vasn't tricky, and 
1 knew what to do." 

In discussing tor^t results with the student individually the student 
was relieved to have t^orr.e. objective evidence visible to both student and 
teacher as a baseline for remediation: "I knev; I couldn't do percents — 
see, this subs core *?ho^'?f3 It." 

The teachers profited by using MAST results: "I could anticipate vhich 
students might have difficulty before the student's frustration bu:» It up; 
and algebra grades did not show this." 



